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PACKAGING METHOD AND DISPLAY
DEVICE

The application is a U.S. National Phase Entry of Inter-
national Application No. PCT/CN2014/074726 filed on Apr.
3, 2014, designating the United States of America and
claiming priority to Chinese Patent Application No.
201310689826.9 filed on Dec. 16, 2013. The present appli-
cation claims priority to and the benefit of the above-
identified applications and the above-identified applications
are incorporated by reference herein in their entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to a pack-
aging method and a display device.

BACKGROUND

During a display and a thin film device are manufactured,
upper and lower substrates of the display and the thin film
device need be packaged, because electric elements, photo-
electric devices within the display and the thin film device
easily react with water and oxygen in the air so that
performance of the display and thin film device fails. Cur-
rently, for improving gas tightness between upper and lower
substrates of the display and the thin film device, it usually
uses sealant to join the two substrates, and uses thermal
sintering to make the sealant respectively join upper and
lower substrates, so as to avoid the environment moisture
and oxygen entering the devices, thereby prolonging the
service life of the display or the thin film device.

A conventional packaging process mainly comprises the
following steps: filling sealant into sealing region of the
device substrate and the packaging substrate; closely press-
ing the packaging substrate and the device substrate by using
vacuum ultraviolet (UV) heat pressing process; then fusing
the sealant in the sealing region by moving laser beam under
the condition of shielding gas such as nitrogen; cooling the
fused sealant and forming a closed packaging space by the
cooled sealant and the packaging substrate and the device
substrate.

The above packaging process mainly has the following
defects: firstly, the whole packaging procedure needs the
process of coating ultraviolet curing adhesive and the like,
therefore, it needs a number of processes, which are not
beneficial to improve efficiency of mass production; sec-
ondly, in the procedure of laser beam radiation, since the
sealant would produce stress after being heated, after the
sealant is fused and cooled to form packaging glass with the
packaging substrate and the device substrate, the remained
stress within the packaging glass would break or peeling,
resulting in the failure of the sealing of the display or the thin
film device.

SUMMARY

The embodiments of the present disclosure relate to a
packaging method and a display device, which simplifies the
procedures of the packaging method and reduces occurrence
of breaking or peeling of the packaging glass caused by the
stress within the sealant when the laser beam radiates the
sealant.

Embodiments of the present disclosure use the following
technical solutions.

According to an aspect of the present disclosure, a pack-
aging method is provided. The packaging method comprises
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steps of: providing a first and a second substrates having a
packaging region, wherein a region surrounding by the
packaging region of the second substrate is provided with a
device to be packaged; forming a pattern layer of sealant on
the packaging region of the first substrate; bonding the first
substrate having the sealant with the second substrate having
a device to be packaged so that the packaging region of the
first substrate is aligned with the packaging region of the
second substrate; and sintering the sealant and applying a
uniform compression force to the packaging region when
using a laser to radiate the packaging region.

In an example, the compression force is an airflow com-
pression force.

In an example, the step of sintering the sealant and
applying the uniformly a compression force to the packaging
region when using the laser to radiate the packaging region
comprises steps of sintering the sealant by controlling the
laser beam to move along the packaging region outside of
the first substrate or the second substrate, and controlling the
airflow to simultaneously move with the laser beam.

In an example, the step of sintering the sealant and
applying the uniformly a compression force to the packaging
region when using the laser to radiate the packaging region
comprises steps of sintering the sealant by controlling the
laser beam to move along the packaging region outside of
the first substrate or the second substrate, and applying the
airflow to the whole first substrate or second substrate when
using the laser beam to radiate the packaging region.

In an example, the packaging region is a closed rectan-
gular ring.

The rectangular ring has a width less than a spot diameter
of the laser beam.

In an example, the second substrate comprises an OLED
luminescent device provided thereon.

In an example, the packaging method further comprises:
after forming the pattern layer of the sealant on the pack-
aging region of the first substrate and before bonding the first
substrate and the second substrate, preheating the first sub-
strate having the sealant so that the sealant forms inorganic
glass.

In an example, the steps of bonding the first substrate with
the second substrate so that the packaging region of the first
substrate is aligned with the packaging region of the second
substrate, and sintering the sealant and applying the uni-
formly a compression force to the packaging region when
using the laser to radiate the packaging region are performed
in an environment without water and oxygen.

In an example, the step of forming the pattern layer of the
sealant on the packaging region of the first substrate com-
prises: cleaning the first substrate; drying the cleaned first
substrate to remove moisture on surfaces of the first sub-
strate; performing a surface treatment to the packaging
region of the dried first substrate; and forming the pattern
layer of the sealant on the packaging region of the first
substrate by using a dispensing coating process or a silk-
screen printing process.

In an example, the surface treatment is plasma surface
treatment.

In an example, the first substrate and the second substrate
are glass substrates.

According to another aspect of the present disclosure, a
display device is provided. The display device comprises a
first substrate and a second substrate, wherein the first
substrate and the second substrate are packaged according to
the packaging method.

The embodiments of the present disclosure provide a
packaging method and a display device. The packaging
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method comprises: firstly, forming a pattern layer of sealant
on the packaging region of the first substrate; secondly,
bonding the first substrates having the sealant with the
second substrate so that the packaging region of the first
substrate is aligned with the packaging region of the second
substrate; and sintering the sealant and applying a uniform
compression force to the packaging region when using a
laser to radiate the packaging region.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present disclosure will be described
in detail hereinafter in conjunction with accompanying
drawings to allow one of ordinary skill in the art to under-
stand the present disclosure more clearly, in which:

FIG. 1 is a flow diagram of a packaging method according
to an embodiment of the present disclosure;

FIG. 2 is a structural top view of a packaging substrate in
a packaging method according to an embodiment of the
present disclosure;

FIG. 3 is a structural top view of the substrate having a
pattern layer of sealant in a packaging method according to
an embodiment of the present disclosure;

FIG. 4 is a structural top view of a device substrate in a
packaging method according to an embodiment of the
present disclosure;

FIG. 5 is a cross sectional view of the packaging substrate
bonded with the device substrate along A-A' of FIG. 3 in a
packaging method according to an embodiment of the
present disclosure;

FIG. 6 is another cross sectional view of the packaging
substrate bonded with the device substrate along A-A' of
FIG. 3 in a packaging method according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiments of the present disclosure will
be described in a clearly and fully understandable way in
connection with the drawings related to embodiments of the
disclosure. Apparently, the described embodiments are just
apart but not all of the embodiments of the disclosure. Based
on the described embodiments herein, those skilled in the art
can obtain other embodiment(s), without any inventive
work, which shall fall within the protection scope of the
present disclosure.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which the
present disclosure belongs. The terms, such as “first,” “sec-
ond,” or the like, which are used in the description and the
claims of the present application, are not intended to indicate
any sequence, amount or importance, but for distinguishing
various components. Also, the terms, such as “a/an,” “one,”
or the like, are not intended to limit the amount, but for
indicating the existence of at lease one. The terms, such as
“comprise/comprising,” “include/including,” or the like are
intended to specify that the elements or the objects stated
before these terms encompass the elements or the objects
and equivalents thereof listed after these terms, but not
preclude other elements or objects. The terms, “on,”
“under,” or the like are only used to indicate relative position
relationship, and when the position of the object which is
described is changed, the relative position relationship may
be changed accordingly.
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Embodiment of the present disclosure provides a pack-
aging method, as shown in FIGS. 1-3, the packaging method
comprises the following steps.

S01, a pattern layer of sealant 30 is formed on a packaging
region 10a of a first substrate 10 as shown in FIG. 3.
Although the figure only shows a single separate packaging
region of the pattern, the whole pattern can comprises a
plurality of such separate packaging region.

S02, in combination of FIGS. 3 and 4, the first substrate
(also referred to as a packaging substrate) having the sealant
30 is bonded with a second substrate 20 (also referred to as
a device substrate since a device to be packaged is provided
thereon) having a packaging region so that a packaging
region 10a of the packaging substrate is aligned with a
packaging region 10a of the device substrate.

For example, the first substrate 10 and the second sub-
strate 20 can be a glass substrate, which can also be made of
other materials, such as quartz, plastic or the like.

The substrate 20 is provided with one or more devices to
be packaged, wherein the one or more devices to be pack-
aged are located in one or more spaces surrounded by the
packaging regions formed on the second substrate.

S03, as shown in FIGS. 5 and 6, a sealant 30 is sintered
and a compression force 50 is applied uniformly to the
packaging region when a laser 40 is used to radiate the
packaging region.

When the sealant 30 is sintered and cooled, a cured
sealant is formed between the packaging substrate and the
device substrate; since the sealant has a good isolation
function, the device to be packaged in the device substrate
are sealed.

It is noted that those skilled in the art would understand
that the packaging region 10a of the device substrate and the
device to be packaged in the device substrate are located in
a same plane of the device substrate.

For alignment in above step S02, it means that the
packaging region 10a of the packaging substrate vertically
corresponds to the packaging region 10a of the device
substrate after the packaging region 10a of the packaging
substrate is accurately bonded with the packaging region
104 of the device substrate face-to-face, so that a packaging
region surrounding the device to be packaged in the device
substrate is formed in a space between the packaging
substrate and the device substrate.

In an embodiment of the present disclosure, the packaging
substrate is used to form a closed space with the device
substrate so that the device to be packaged in the device
substrate are isolated from surrounding environment. There-
fore, those skilled in the art should understand that for the
whole motherboard, the pattern of the sealant 30 is a pattern
having a hollowed-out portion, wherein the device to be
packaged are located in the hollowed-out portion; that is, the
sealant 30 and the first substrate 10 and the second substrate
20 form a plurality of hollow spaces, the device 21 to be
packaged on the second substrate 20 is located in the
hollowed-spaces.

Since the sealant 30 may have a volume shrinkage in the
laser sintering procedure of the above step S03, and the
sealant 30 is required to allow a closed space to be formed
between the packaging substrate and the device substrate, a
thickness of the pattern layer of the sealant 30 is slightly
thicker than that of the device to be packaged in the device
substrate, and the area of the hollowed-out portion of the
pattern layer of the sealant 30 should be larger than that of
the pattern of the device to be packaged. The size of the
space can be set according to actual situation so that the
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device to be packaged can be packaged without affecting
other performances of the device to be packaged.

In the step S03, the packaging region is radiated by the
laser 40 in the following way: the packaging region is
radiated from one side of the packaging substrate, or the
packaging region is radiated from one side of the device
substrate.

Herein, for clearly understanding the embodiments of the
present disclosure, in the packaging substrate, a surface,
away from the sealant 30, of the first glass substrate 10 is
referred to as a first non-packaging surface 105; similarly, in
the device substrate, a surface, away from the packaging
device, of the second glass substrate 20 is referred to as a
second non-packaging surface.

When the laser beam 40 and the uniform compression
force 50 directly contact with the same substrate, the heat
stress produced in the procedure of the laser 40 radiating the
sealant 30 is reduced as far as possible while the packaging
substrate is closely bonded with the device substrate. There-
fore, referring to FIG. 5 or FIG. 6, in the embodiment(s) of
the present disclosure, the laser beam 40 and the uniform
compression force 50 contact with the first non-packaging
surface 106 of the packaging substrate at the same time; that
is, the laser beam 40 directly radiates the first non-packaging
surface 1013 of the packaging substrate, and penetrates the
first glass substrate 10 and radiates the sealant 30 located in
the packaging region 10qa; at the same time, the uniform
compression force 50 is directly applied to the first non-
packaging surface 104.

The laser beam 40 and the uniform compression force 50
can also directly contact with the second non-packaging
surface of the device substrate at the same time, which is not
repeated herein.

The embodiments of the present disclosure provide a
packaging method. The packaging method comprises form-
ing a pattern layer of sealant 30 on the packaging region 10a
of the first glass substrate 10; bonding the packaging sub-
strate having the sealant with the device substrate so that the
packaging region 10a of the packaging substrate is aligned
with the packaging region 10a of the device substrate; and
sintering the sealant 30 and applying a uniform compression
force 50 to the packaging region 10a when using a laser 10
to radiate the packaging region 10a.

By using the above packaging method, on one hand, a
compression force is uniformly applied to the packaging
region 10a while the laser beam 40 radiates the packaging
region 10a so that the packaging substrate is closely bonded
with the device substrate, in such a way, it helps the sealant
30 to seal the packaging substrate and the device substrate
after the sealant 30 is fused by radiation of the laser 40; and
in the packaging method provided by the embodiment of the
present disclosure, since the compression force is uniformly
applied to the packaging region 10a while the laser beam 40
radiates the sealant of the packaging region 10a, the embodi-
ment of the present disclosure can simplify the procedures of
the packaging method compared with the prior art. On the
other hand, since the compression force is uniformly applied
to the packaging region 10a while the laser beam 40 radiates
the sealant of the packaging region 10a, the stress produced
in the procedure of the laser 40 radiating the sealant 30 is
reduced, thereby it is possible to reduce the occurrence of
breaking or peeling of the packaging sealant caused by the
stress produced in the procedure of the laser 40 radiating the
sealant 30, after the sealant 30 is sintered.

Alternatively, the step S01 can comprises a several sub-
steps.

S101, the first glass substrate 10 is cleaned.
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S102, the cleaned first glass substrate 10 is dried to
remove the moisture on the surfaces of the first glass
substrate 10.

S103, the packaging region 10a of the dried first glass
substrate 10 is performed with surface treatment; and the
pattern layer of the sealant 30 is formed on the packaging
region 10q of the first glass substrate 10 by using a dispens-
ing coating process or a silk-screen printing process.

For example, plasma is used to perform the surface
treatment on the packaging region 10a of the dried first glass
substrate 10 so that the sealant 30 can be more firmly bonded
with the first glass substrate 10.

Alternatively, in the step S03, the compression force 50
can be a airflow compression force, a magnetic compression
force, a mechanical compression force or the like. Since the
airflow compression force is easily operated during imple-
menting the packaging procedure, the compression force 50
used in the embodiment of the present disclosure is airflow
compression force, for example. The airflow can comprise
inert gas or nitrogen.

On such basis, the step S03 comprise the following two
ways.

A first way: referring to FIG. 5, in the first non-packaging
surface 106 of the packaging substrate, the sealant 30 is
sintered by controlling the laser beam 40 to move along the
packaging region 10a, and the airflow is controlled to
simultaneously move with the laser beam 40.

It is also possible that in the second non-packaging
surface of the device substrate, the sealant 30 is sintered by
controlling the laser beam 40 to move along the packaging
region 10a, and the airflow is controlled to simultaneously
move with the laser beam 40.

Since the device to be packaged in the device substrate
usually is a thin film device having regular pattern, alterna-
tively, the packaging region 10a is a closed rectangular ring.
Since a regular laser beam has a circular light spot and the
energy of the laser 40 usually focuses on the center of the
light spot, the rectangular ring has a ring width less than spot
diameter of the laser beam so that the sealant 30 can evenly
absorb the laser beam 40.

The spot of the laser beam 40 should be far away from the
device to be packaged in a direction perpendicular to the
surface of the device substrate so as to prevent the laser
beam 40 radiating the device to be packaged in the device
substrate, thereby to avoid affecting the performance of the
device to be packaged due to heat.

Furthermore, the embodiments of the present disclosure
do not limit the ways of synchronizing the airflow with the
laser beam 40, for example, a device which emits the laser
beam 40 and a device which produces the airflow can use a
same motor, and the motor is input a particular instruction by
a control device so that the device which emits the laser
beam 40 and the device which produces the airflow move
along the packaging region, and thereby the laser beam 40
and the airflow synchronously move along the packaging
region 10a.

A second way: referring to FIG. 6, it is possible that in the
first non-packaging surface 105 of the packaging substrate,
the sealant 30 is sintered by controlling the laser beam 40 to
move along the packaging region 10a, and the airflow is
applied to the whole packaging substrate while the laser
beam 40 radiates the sealant 30.

It is also possible that in the second non-packaging
surface of the device substrate, the sealant 30 is sintered by
controlling the laser beam 40 to move along the packaging
region 10a, and the airflow is applied to the whole packaging
substrate while the laser beam 40 radiates the sealant 30.
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Herein, since the airflow directly contacts with the whole
packaging substrate or device substrate, the amount of the
airflow should be strictly controlled according to a thickness
of the sealant 30 so as to avoid the compression force of the
airflow being too large to result in a too small distance
between the packaging substrate and the device substrate,
thereby avoiding the packaging substrate squeezing the
device to be packaged and affecting the performance of the
device to be packaged when the laser 40 radiates the sealant
30.

On this basis, since the packaging method is often used in
the field of manufacturing an organic light-emitting-diode
(OLED) display, the following is described by using an
OLED as the device to be packaged as an example.

Since an OLED display comprises an OLED luminescent
device 21, wherein the OLED luminescent device 21 com-
prises an organic functional layer, a cathode and an anode,
and the material of the organic functional layer easily reacts
with moisture and oxygen in the surrounding environment,
resulting in the failure of the performance of the OLED
luminescent device 21, it requires to package the OLED
luminescent device 21 in the procedure of manufacturing an
OLED display so that the OLED luminescent device is
strictly isolated from the surrounding environment.

When the packaging substrate is used to perform pack-
aging, since the OLED luminescent device usually has a
certain thickness, a thickness of the sealant 30 located on the
packaging substrate needs to be larger than the thickness of
OLED luminescent device so that a closed space is formed
between the packaging substrate and the device substrate to
isolate the OLED luminescent device 21 from the surround-
ing environment. Therefore, the laser beam 40 should irra-
diate the sealant 30 for a long time so that the sealant 30
absorbs enough light energy to be sintered, as a result, it is
possible that the packaging substrate is poorly or unevenly
bonded with the device substrate; and a long time of laser
radiation may pass the heat of the laser 40 to the OLED
luminescent device 21 to affect the performance of the
OLED luminescent device 21. Furthermore, in the procedure
of laser 40 radiating, the sealant 30 may volatilize organic
substance therein after being heated, and the volatilized
organic substance may likely react with the OLED lumines-
cent device 21.

Therefore, for example, it further comprises the following
step between S01 and S02: preheating the packaging sub-
strate having the sealant 30 so that the sealant 30 forms
inorganic glass.

Herein, the preheating temperature rising curve is deter-
mined based on the material of the sealant 30. For example,
for a sealant 30 used to package a conventional OLED
display, the packaging substrate having the sealant 30 is
placed in a heating furnace, the sealant 30 is gradually
heated and cooled to form an inorganic glass according to a
temperature rising curve by a temperature controller con-
nected to the heating furnace.

In this situation, in above step S03, the inorganic glass
formed by preheating the sealant 30 is sintered so that the
inorganic glass can form a cured packaging glass in subse-
quent procedure of laser 40 heating.

Furthermore, since the OLED luminescent device 21
needs to be strictly isolated from the moisture and oxygen in
the atmosphere environment, the steps S02 and S03 are
performed in an environment without water and oxygen.

It is noted that the embodiments of the present disclosure
are not limited to package the OLED luminescent device 21,
it can also package other thin film devices, for example, the
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packaging method provided by the embodiments of the
present disclosure can be used to package a solar battery, a
thin film sensor or the like.

Based on the above description, since it requires to
convert the absorbed light energy of the laser 40 into heat
energy to sinter the sealant 30, the sealant 30 should use a
material which can strongly absorb the laser 40. Therefore,
for example, the sealant 30 comprises glass powder, organic
solvents and adhesives.

The organic solvents and adhesives enable the glass
powder to have a certain viscosity and to be fixed on a
surface of the first glass substrate 10.

A wavelength and power of the laser 40 can be determined
based on optical absorption coefficient of the glass dust in
the sealant 30 and the thickness of the sealant 30.

The following example is provided to describe above
packaging method in detail. In this example, the OLED
display device comprises a device substrate and a packaging
substrate; the device substrate comprises a second glass
substrate 20 and an OLED luminescent device 21 located on
the second glass substrate 20. The OLED Iluminescent
device 21 comprises an organic functional layer, a cathode
and an anode, and the packaging substrate comprises a first
glass substrate 10.

The packaging method comprises the following steps.

S11, the first glass substrate 10 is cleaned; the cleaned first
glass substrate 10 is dried to remove the moisture on the
surface of the first glass substrate 10; the packaging region
10qa of the dried first glass substrate 10 is surface treating by
plasma; and the pattern layer of the sealant 30 is formed on
the packaging region 10a of the first glass substrate 10 by
using a dispensing coating process.

S12, the packaging substrate on which the pattern of the
sealant 30 is formed is heated so that the sealant 30 forms
inorganic glass. The temperature rising curve is as follows.

A first temperature rising stage: the packaging substrate
having the sealant 30 is placed in a heating furnace so that
the packaging substrate is heated from room temperature to
150-200° C., and is kept in this temperature range for 30
minutes.

A second temperature rising stage: the packaging sub-
strate is uniformly heated from 150-200° C. to 300-350° C.
in the heating furnace, and is kept in this temperature range
for 20 minutes to remove the organic solvents in the sealant
30 and organic components in the adhesives.

A third temperature rising stage: the packaging substrate
is uniformly heated from 300-350° C. to 400-500° C. in the
heating furnace, and is kept in this temperature range for 60
minutes to fuse the sealant 30, and the sealant 30 is slowly
cooled to room temperature to form a cured inorganic glass.

S13, the packaging substrate having inorganic glass is
bonded with the device substrate so that the packaging
region 10a of the packaging substrate is aligned with the
packaging region 10a of the device substrate.

S14, referring to FIG. 6, the infrared laser 40 is controlled
to directly radiate from a first non-packaging surface 106 of
the packaging substrate to the packaging region 10a so that
the infrared laser beam 40 penetrates the first glass substrate
10 of the packaging substrate and sinters the inorganic glass
formed on the packaging region 10a of the packaging
substrate, and the infrared laser 40 is controlled to move
along the packaging region 10a while the airflow compres-
sion force is uniformly applied to the first non-packaging
surface 105 of the packaging substrate.

Herein, since the airflow directly contacts with the whole
packaging substrate, the amount of the airflow should be
strictly controlled according to a thickness of the inorganic



US 9,472,777 B2

9

glass formed by preheating the sealant 30 so as to avoid the
compression force of the airflow being too large to result in
the small distance between the packaging substrate and the
device substrate, and thereby to avoid the packaging sub-
strate squeezing OLED luminescent device 21 and affecting
the performance of OLED luminescent device 21 when the
infrared laser 40 radiates the inorganic glass.

A cured packaging glass can be formed between the
packaging substrate and the device substrate by the above
steps S11-S14. Since the glass has a good isolation function,
it can seal the OLED luminescent device 21 to be packaged
in the device substrate.

Based on above description, the embodiment of the pres-
ent disclosure also provides a display device. The display
device comprises a packaging substrate and a device sub-
strate, wherein the packaging substrate and the device sub-
strate are packaged according to above packaging method.

The display device further comprises the cured packaging
glass formed between the packaging substrate and the device
substrate by the above packaging method.

The display device can be any products or components
having display function, such as an organic-electrolumines-
cent-diode display device, an organic-electroluminescent-
diode display panel, an electric paper, a plasma display
device, a display, digital photo frame, a cell phone, or a
tablet computer. Since a luminescent device in an OLED
display need to be strictly isolated from the water and
oxygen in the surrounding environment so that the imper-
meability of the luminescent device meets the requirement
of the moisture permeability being less than 10~° g/m?/day,
the oxygen permeability being less than 107> cm>/m?/day,
according to one example of the present disclosure, the
display device is an OLED display device, the device
substrate comprises an OLED luminescent device disposed
on the second glass substrate; wherein the OLED lumines-
cent device comprises an organic functional layer, a cathode
and an anode.

When the packaging method provided by embodiments of
the present disclosure is applied to the OLED display device,
on one hand, the procedure of packaging the OLED display
device can be simplified to improve the efficiency of pack-
aging the OLED display device; on the other hand, since
using the above packaging method can avoid occurrence of
breaking or peeling of the packaging glass caused by the
remained stress within the sealant of the packaging substrate
after sintering; and can reduce the performance failure of the
OLED luminescent device caused by bad packaging,
thereby reducing the rate of the unqualified OLED display
device and prolonging the service life of the OLED display
device.

It is noted that all Figures of the present disclosure are
schematic views of the packaging substrate and the device
substrate referred in the packaging methods so as to clearly
illustrate the technical solution of the present disclosure;
other un-shown structures can be regular structures.

By using the above packaging method, on one hand, a
compression force is uniformly applied to the packaging
region while the laser beam radiates the packaging region so
that the packaging substrate is closely bonded with the
device substrate, in such a way, it helps the sealant to seal the
packaging substrate and the device substrate after the sealant
is fused by radiation of the laser; and the embodiment of the
present disclosure can simplify the procedures of the pack-
aging method compared with the prior art. On the other
hand, since the compression force is uniformly applied to the
packaging region while the laser beam radiates the sealant of
the packaging region, the stress produced in the procedure of
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the laser radiating the sealant is reduced, thereby it is
possible to reduce the occurrence of breaking or peeling of
the packaging sealant caused by the stress produced in the
procedure of the laser radiating the sealant, after the sealant
is sintered.

When the packaging method is applied to a display
device, the procedure of packaging the display device can be
simplified to improve the efficiency of packaging the display
device. At the same time, since using the above packaging
method can avoid occurrence of breaking or peeling of the
packaging glass caused by the remained stress within the
sealant of the packaging substrate after sintering; and can
reduce the performance failure of the display device caused
by bad packaging, thereby reducing the rate of the unquali-
fied display device and prolonging service life of the display
device.

It is understood that the described above are only illus-
trative embodiments and implementations of the present
disclosure, and the present disclosure is not intended to
limited thereto. For one of ordinary skill in the art, various
modifications and improvements may be made without
departing from the spirit and scope of embodiments of the
present disclosure, and all of which should fall within the
protection scope of the present disclosure. The scope pro-
tected by the present disclosure is defined by the appended
claims.

What is claimed is:

1. A packaging method, comprising the steps of:

providing a first substrate and a second substrate, each of

the first substrate and the second substrate having a
packaging region, wherein a region surrounded by the
packaging region of the second substrate is provided
with a device to be packaged;

forming a pattern layer of sealant on the packaging region

of the first substrate;

bonding the first substrate having the sealant with the

second substrate having a device to be packaged so that

the packaging region of the first substrate is aligned

with the packaging region of the second substrate; and

sintering the sealant and applying uniformly a compres-

sion force to the packaging region when using a laser

to radiate the packaging region, wherein the step of

forming the pattern layer of the sealant on the packag-

ing region of the first substrate comprises:

cleaning the first substrate;

drying the cleaned first substrate to remove moisture on
surfaces of the first substrate; and

performing a surface treatment to the packaging region
of the dried first substrate, and forming the pattern
layer of the sealant on the packaging region of the
first substrate by using a dispensing coating process
or a silk-screen printing process.

2. The packaging method according to claim 1, wherein
the compression force is an airflow compression force.

3. The packaging method according to claim 2, wherein
the step of sintering the sealant and applying uniformly the
compression force to the packaging region when using the
laser to radiate the packaging region comprises a step of:

sintering the sealant by controlling the laser beam to move

along the packaging region outside of the first substrate
or the second substrate, and controlling the airflow to
simultaneously move with the laser beam.

4. The packaging method according to claim 2, wherein
the step of sintering the sealant and applying uniformly the
compression force to the packaging region when using the
laser to radiate the packaging region comprises:
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sintering the sealant by controlling the laser beam to move
along the packaging region outside of the first substrate
or the second substrate, and applying the airflow to the
whole first substrate or the whole second substrate
when using the laser beam to radiate the packaging
region.

5. The packaging method according to claim 1, wherein
the packaging region is a closed rectangular ring; and the
rectangular ring has a ring width less than a spot diameter of
the laser beam.

6. The packaging method according to claim 1, wherein
the device to be packaged is an OLED luminescent device.

7. The packaging method according to claim 6, wherein
the steps of bonding the first substrate with the second
substrate so that the packaging region of the first substrate is
aligned with the packaging region of the second substrate,
and sintering the sealant and applying uniformly the com-
pression force to the packaging region are performed in an
environment without water and oxygen.

8. The packaging method according to claim 1, wherein
the surface treatment is a plasma surface treatment.

9. The packaging method according to claim 1, wherein
both of the first substrate and the second substrate are glass
substrates.

10. A display device, comprising a first substrate and a
second substrate; wherein the first substrate and the second
substrate are packaged by using the packaging method
according to claim 1.

11. The packaging method according to claim 2, wherein
the packaging region is a closed rectangular ring; and the
rectangular ring has a ring width less than spot diameter of
the laser beam.

12. The packaging method according to claim 3, wherein
the packaging region is a closed rectangular ring; and the
rectangular ring has a ring width less than spot diameter of
the laser beam.
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13. The packaging method according to claim 4, wherein
the packaging region is a closed rectangular ring; and the
rectangular ring has a ring width less than spot diameter of
the laser beam.

14. The packaging method according to claim 2, wherein
the device to be packaged is an OLED luminescent device.

15. The packaging method according to claim 3, wherein
the device to be packaged is an OLED luminescent device.

16. The packaging method according to claim 4, wherein
the device to be packaged is an OLED luminescent device.

17. The packaging method according to claim 2, wherein
both of the first substrate and the second substrate are glass
substrates.

18. The packaging method according to claim 3, wherein
both of the first substrate and the second substrate are glass
substrates.

19. A packaging method, comprising the steps of:

providing a first substrate and a second substrate, each of

the first substrate and the second substrate having a
packaging region, wherein a region surrounded by the
packaging region of the second substrate is provided
with a device to be packaged,

forming a pattern layer of sealant on the packaging region

of the first substrate;

preheating the first substrate having the sealant by a

three-stage annealing process so that the sealant forms
inorganic glass;
bonding the first substrate having the sealant with the
second substrate having a device to be packaged so that
the packaging region of the first substrate is aligned
with the packaging region of the second substrate; and

sintering the sealant and applying uniformly a compres-
sion force to the packaging region when using a laser
to radiate the packaging region.
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